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ffi&L?Zo V^-y Ylr-*, 7^0. 3L. 2 5%T>*~T7jcO. 18L&1L 
•b/N'7y;V7 7^3 Kft&*. 6 L fco «ffi»ifl^ » 1 . 5 L , -f * 

V^TKl. 0 L-e^Jj^tt^LfCo ->iy>t-^r3 3. 6 g £ 7 0 T2X-f& 
*SU W-fe@#['fb7]£5. 0 g (J|»8 1. 7%) Sr^Jto 
[0 0 6 0] 
lit 7] 




[0 0 6 1] 

(P c G a - 0 -M o P c : 1 2 2 3. 7 2) <Z>7G*5Hr*t 

^£^3^1- 0 



[0 0 6 2] 

[*3] 





c 


H 


" N 


G a 


M o 


tmutt 


62.82 


2.72 


18.31 


5.70 


7.84 


AM 


63.99 


2.72 


18.35 


6.26 


7.69 



[0 0 6 3] 

ciMPc/oTiPcd : i)%kK£z> M -**vmffiM^m&my?v 

iftfflBfc 1 7 6 g £ 5 °CJ21T^^ip U W^DTi^-^A? 
^OyT->2. 9g(0. 0 0 5mo 1) W^;V7^ny7^>2. 9 

g (o. oo5moi) <DW>&m*ijax.. 5Vx-2mmmwLtz 0 7R0. 4l, 

?K 0 . 8 L K l 0 °CJ^.T-efilT U 2 I^W5*tfe L fco -l|tft> iffll U 
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7]cii7K2. 0 L"Cm*)frttm&Lfiio YJr-* bfr5&&0 . 7 L £ 2 L tf 

gfclf-Lfco ^J-y 7*0. 2L, 2 5%T>*--77.K0. 1 5 L £ 1 L 

5 L*CS»)^tt5fe»U7to 0. 4 g £ 7 0 1CT?*£ 

fcU lTfeH#Mb8]«:4. 8g ()R$8 4. 8%) £#£ 0 
[0 0 6 4] 
[ft 8] 




[0 0 6 5] 

(PcAl-O-TiPc : 1 1 3 2. 9 0 07n3R##f*S* 

*^475fo 



[0 0 6 6] 

»4] 





c 


H 


N 


A 1 


T i 




67.85 


2.94 


19.78 


2.38 


4.23 


ft*0« 


66.17 


2.39 


18.35 


2.24 


4.90 



[0 0 6 7] 
[0 0 6 8] 

C I A l Pc/OVP c (1 : l)^a-5//-t^rV^IIil^l7^ny 
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tt3 5 2 g ^5t£lT(:^U SH^^^nn7JV^-)A7 
^nyT->5. 8g (0. OlOmo 1) W^tv>7^nyT-^5. 8 
g (0, OlOmol) <7)?i^^5n£, 5"CT2B#r H m#L/io 7K0. 5 U 
7jcl. 0°CmT-efiTt> 2 B#P^ifcLfco *JE«iau 7X1 

. OL-C«DjWj-«i£L;fco h*-*fc;fcit*l. 4 L * 3 L e-*-fc: 

2R#Kgi&$5itfeLfco ^lyl-^^O. 4 L. 2 5%T>^7 
7K0. 2 L=Sr 1 L-t/N^^Vy^^ntCft^^ 6 H#W#ifcLfco StK»«^, 
f& 1 . 5L> >f * >2f&7fcl . 5 LT^WtSfcitL/Co ^x-;bMt7 0 
r-CftiftU »feH#Mk 9 ] * 1 0. 2g (JR3S8 9. 8%) £#fc 0 
[0 0 6 9] 

Wk9] 




[0 0 7 0] 

^V>\t^m (P c A 1 -O-VP c : 53^*1 1 3 5. 9 8) 05c5lKMffie* 
£^5 7j;1~o 



[0 0 7 1] 

[^5] 
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H 


N 


A 1 


T i 


fHMtt 


67.67 


2.93 


19.73 


2.38 


4.48 




69.43 


2.49 


19.14 


2.20 


4.58 
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CIGaPc/ (tert-Bu) 4 PcTi=0(l : 

7 4 g * 5 TCJSITPMI U *#h?u*#V**7** 
T-Vl. 1 6 g (1. 87mmo 1) RtF (f>?t.e rt-W) 
;V7 ^^>1. 50g (1. 8 7mmol)OlW^ 5W2» 
W«*Lfc-*0. 1BU *0. SLClOUOTiTU 2»WtU 

o *aa»u *o. 5LT«9*»t«*bfc. 

*0 4L. 2 5%7^T*0. iUlLWW7X3i:ttM, 

■frbfc. OtrettfcU *feH#Mtl 0]*1. 84 g OR 

^7 0. 2%) *#fco 
[0 0 7 3] 

■ Hfciol 



t-Bu. 




ini»0 




t-Bu 



t-Bu 



t-Bu 



(OH") 



[0 0 7 4] 

^ft#ft (P c G a-O-T i P c ( t e r t -B u) 4 : 14 0 0 

0 7 07GlMf*i 6 ^"to 
[0 0 7 5] 
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H ' 


N ■ 


G a 


T i 


ft* ft 


68.63 


4.68 


16.01 


4.98 


3.42 




69.05 


4.10 


15.32 


5.16 


2.76 



[0 0 7 6] 

ttz, c: oM» w TOF-MStJ:* f ^ ^ f;v*|7t:Sto 

[0 0 7 7] 

mw,m 7 

(tert-Bu) 4PcGaCl / (tert-Bu) 4 P c T i = O ( 1 I 

«$?7 1 S'CmT^^Spt, SJg&#*>&^ (fh7tert-7f 
;v) ^nn^^Ay^oyT-yi.. 2 6 g (1. 5 Ommo 1) % (t 
F7tert-W) f^-;V7^ny7->l. 2 0g(l. 5 0mmol 
) <DM&%9Z1m?t, 5°CX-2mmmWLti 0 7jt0. 2L. 7RO. 3Li:iom 
TTiTFU 2B#p H 1^Lfco «JB§i£U Tjcl. 8 LX*M*) 

Lfzo 7x5- h^-*£:7.K$t7kO. 4 L£ 1 Lbf-TV-ldft^^ 2B#H§m^ 
f l/; 0 b*--*, 7RO. 2L. 2 5%T>^-T7X0. 12L£lL*fc 

A'7^V77X3i:ft^ 6B#F^t5:L/co MffiititflL »1. OL, ^ft> 

1 1 ] £ 1 . 8 9 g (J&sf£ 7 7.5 %) 
[0 0 7 8] 
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Z<Di\&m (^11 6 2 4. 5) OxfS^*ffe***7^o 



[0 0 8 0] 

[17] 
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H 


N 


G a 


T i 




70.98 


6.02 


13.80 


4.29 


2.95 




72.35 


5.82 


14.04 


3.65 


3.14 



[0 0 8 1] 

H-NMR^^^ Wl/^i9^ 1 3 c-NMRX^^ h;v^m 1 0 tc. IR^ 
[0 0 8 2] 

0-219817^ MMM 1 KSB«tf>2r&] 
[0 0 8 3] 

ISi3 5 7 g ^K- ^ ^ / - 5 iCJ^Tt:^ fflJK*r«ifc**e>'£jft 
i4t#/:^nn^'j')A7^ny7^>6. 17g (0. Olmol) 

5 n o 7iK - 7 A ^ n y 7^ > 5 . 75g (0. Olmol) O 

rI^^Jnx.> 5*CJ^T-e2P#^^Lfs:o <r*i£7jtl 4 0 0 g/7fc6 0 0ml 
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M^tfcLfco _t«**:Bfc*U MiiUfCo 7X2 0 0 0m 1 -cm&Ltzfe 

„ ^-^SttKI 8 0 0ml tt^tLt, ®3l«KfiL;fco 8 0 0ml 

•CTKrJfetTto 7X^-^^&tK5 5 0ml^2 5 %T >^6-=-T7jC 6 6ml KiD 

x., mmTx~6!%mfmLtzo mm&, (6 or) 6oomi, 

>^7K (I EW) 1 6 5 0ml -?ffi& Lfz a i§$<0 p h t WMStifiJ * *s&& 
frWOlstb-otztZZ-e, 7 0tt«U 10. 5 g W89.8%) <D 

10 0 8 4] 

^v^t?\ #^^7trW-fe@#:9 . 0 g to-i^ n n^y-*£> 1 5 0m 1 £3 0 0 
ml077^3t», 1 7 0~ 1 8 0 o C-cmtLfz o 4^tt< &7fc£B&* 
L«f*»fe 1 0B*W*i)M8iLfco 1 3 or-C^jta^ iDMF (110t) 
2.25ml, DMF 45ml, ^y^90ml, I EW2 2 5ml -?m#M 

*)frim&Ltz&, #<b*Lfc$--*£ 7 ott«u ^ -^v-r;i^ 

V^'J'7A7^ny7-Vr (PcAl-O-GaPc) *-£tr*&H3SlB( 
«\ Mi:LT8. 4g (JR^9 5%) %iz 0 
[0 0 8 5] 

ati 2 

•a-j&M 1 "C# f> ftfz f ^"^7^ny7"> (0 = TiPc) fc, 
t#?>*L^i7nn7yu 7A7^ny7-7 (CIGaPc) i: Sr.f 
M&LtzUM*ftJ&Ltzo • 
[0 0 8 6] 

[0 0 8 7] 



[^8] 
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H 


N 


G a 


T i 


C 1 




64.37 


2.68 


18.77 


5.84 


4.01 


2.98 




63.24 


2.59 


18.21 


6.26 


3.81 


2.91 
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X-MlPc 


0=M2Pc 








CIGaPc 


TiOPc 


%mm i ie® 


CM-0H] + (1159.3) 

GaPc(l) 
GPUSIgft L 




ClGaPc 


VOPc 




[M-OH] + (U62.6) 
GPL 




CIGaPc 


MoOPc 




[M-OH] + (1206. 7) 
GaPc(l) 

GPL (lii3c*U 


H«!l4 


ClAlPc 


TiOPc 




[M-OH] + (1115. 8) 
AlPc(m) 

APL im£f£V) 


mi&ffl 5 


ClAlPc 


VOPc 


mmm 5 iam 


[M-0H] + (1118. 7) 

m^m 

AlPc(l) 

APL OStffcL) 



[0 0 9 2] 
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mi 0] 



1 


X-MlPc 


0=M2Pc 




TOF-MS^W^^: 




CIGaPc 


TiOPc 
(t-Bu) 4 




[M-0H] + (1383.6) 
GaPc(l) 




CIGaPc 
(t-Bu) 4 


TiOPc 
(t-Bu) 4 




[M-OH] 4 (1607. 5) 
GaPc(l) 


itmmi 


CIGaPc: 
ClAlPc 
=i:l 


— 


tt«j i taut 


M + (1137) 

GPL 

APL 




CIGaPc 


TiOPc 




M + (1159.3. &L) 
GaPc(l) 




HOGaPc 
GPL& 


TiOPc 


ttmm 3 tarn 


GPL/HOGaPc/GaPc (1) 
TiOPc (s) 



[0 0 9 3] 

CIGaPc : ? n O 2TV * A 7 * uVT— > 
C 1 A 1 P c :^nn^J-7A7^ni/T-> 
TiOPc : f^^7^ny7-> 
VOPc :AW7^nyr^> 



GPL : fi-**V-1TV «7A7*n->T->— Mi 
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APL : ^^V-T^^^^vT^/-^ 

HOGaPc :tKaW)^^n^> 
(l) : t:-^SilJ^;>c 
(m) : 

( s ) : e-^Sftgtrh 
* Ji^M**** [M-OH] + tt v TOF-MS^*t*«* 

[HI] ^l^XRD^n^^o 

[@2] «Wl»TOF-MS^n^**. 

[03] »2^XRD^V^^ 

[B4l «W2OT0F-MS^ b 

[05] «llfl40XRD^n^*4o 

[06] WJ4«TOF-MS^nK^o 

[07] *Jfc«6<&TOF-MS*'«* b 

[08] «W7OT0F-MS^ h;v-e^^o 

[09] »7«lH-NMR^n^^o 

1011] ^7©IR^^ vt ^° 

[013] Jfc«EW2OT0F-MS^n/H?*4. • 
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